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PROBLEM TO BE SOLVED: To provide a vaporizer wliich is continuously 
used for 

a long temri without being clogged and capable of stably feeding material to a 
reaction section by a method wherein carrier gas that contains a material 
solution sent from a dispersion section is vaporized by heating. 

SOLUTION: A gas inlet 4 through which a compressed carrier gas 3 is 
introduced into a gas path formed inside a dispersion section body 1 comprised 
in a dispersion section 8 is provided in the dispersion section 8, a material 
feed orifice 6 through which a material solution 5 is fed to the carrier gas 
that passes through the gas path is provided, a gas outlet 7 through which the 
carrier gas containing the dispersed material solution 5 is sent to a 
vaporizing section 12 is provided, and furthermore a cooling water 18 is 
provided so as to cool down carrier gas that flows through the gas path. 
Furthermore, a vaporizing tube 20 whose one end is connected to the reaction 
tube of an MOCVD device and other end is connected to the gas outlet 7 of the 
dispersion section 12 and a vaporizing section 22 which vaporizes the carrier 
gas that contains the dispersed material solution and is sent from the 
dispersion section 8 are provided. 
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a[t L-cttatrs 1 1 1 «fit«<osi6 o fc:?eoT!SE 

[01571 

[01581 z<7)X 0 mmbm^^bifim^th 
w&\zii\.^xmtLitmmmt^^ v r;{rx*tc-a} 



(8 

13 

101591 

iQlbomT.ilf^miX*)W»li:Mimth. 10 
jRSa. 5b. 5c. 5d (5a. 5b, 5cli*lgbfe 

[0162] 

[0163] ^ti^t\M^L. mm-^h^x'ytiwm 

-Tifefefc. o-y HI 0<OS««lft?L6fc:» 

C:<oa54^ttr^5^vy^^l»6 5i:^:S. T-WS 20 
=¥5'>^^6 5fc:*>V^T. 3«iO^rl(S^iS<0fim;iyx 

imhti»>\iZM.. C:cO$^i^y^S6 5<Dg$«. 5~ 
20inin!6^Jff*U<, 8~1 Smmjfi^J: ")»*U\ i 
cOKH^KOJ©^. 3S31<o*«S^S<0®«;y;?.Odt>l 

[0 1 64] 

[0165] *0|-C<i. n -/ H 1 0<0±8£llO3Sga56 6 30 

¥1ta567tT->'Nl»58i:iSr^JfCftS. ^flL 
m^W 1 OHS+^t: t¥ffa56 7 fc rwt-gj 5 8 
fc^tlBUc^ Y 1 0<OTffa{6 TiO^l^fcigtrtg 
cOTff^fcs o»/ K 1 0<OT-'''«-i:l^tx->'<<Ox- 

[016 6] 

[0167l*fii|t14. ll*ftMl«^)i®^fcl4M=5rO, a 

•y K 1 0 izf—f^^mfX^I^ LX\^hfz)h. 3^sf m 
/ c J: 0 *> effiiO^ -fr y T;iyx 5:fflV t o •■/ K 1 
0<r(i^mi^±thZt-bK'^h. t^j:h*>. 08 

O^^UT;yxcom&*«rili:=5:S. ■t=S:*>^. 5 0- 
3 0 0min/sO^<D^-vyT;yx<?)fla&*>iiriBk=3: 

[01681 * 
Ba^«*ffSrF»: Sr <DPM) 2 
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[01691 5:tJ. a-/ K 1 0<7)S)Re»&?L6t*tJf;-r 
Sl»4)-t=:l4. 09 ( b ) tqrtJ: dtc. OTilfXff) 
m»tLXmS7a, 67b. 67c. 67d*Jgj«L 
Tti<.#S67a. 67b, 67c, 67<oaE$f:t 
0. 005~0. lmm*<ff^LV^. 0. 005 

mmmviimmisaiimib^h. ttz. o. o 

1-0. O5*sj:0»*U\ icDSaat^S^ikfcJ: 
[01701 

[0 1 7 1 1 o y H 1 0<0«it. xrxifflBKomt-ov^ 

mmLXi>iJ-ti>^j:\.\ 
[01721 

[0173]*S1!SE«<7)^60J±. 09 (a) fc^id 
l^TtiWAt, 01Otc^^J:dfc:«St*TtJ: 

[01741 

[01751 mm.<r>m o<o^ • ^(ciii^tdK^ 

Sixi*. 09(c) fcS^Lfc^ • »|fc&«-0!i: LT* 
[01761 

[01771 ^r*5. *«TI4. 08»3q?ri:*J'3. :;ir^ 
jiBJi. ^&ab^cl8fc:J:*}^^LT»r^&. 
[01781 

[ 0 1 7 9 1 tyt, *tfm4. ^ft»2 20AP#l?fc 

jov^-c. m&ik(>9^m^vxmyrxhh, i^onmiss 

6 9{4lliS0i3fe:fcV^-C. a^lg«;{rx<o>^$-|»il: 
^SfcWxoaJ^^rAS. t>%^^. fiSI»6 9Srtt4:L 
■Ci6JtSjSMU4^:<. 06t=*LfcJ:dt:-*fl:Lfc« 

[01801 

[01811 fiSga56 9 tfc»t«.«3iftBI^ UT»4. 
5~10e*«»*Lvn <9*«^<^)aairt<0%^. ti!ll]8[ 

%h, ^fc. <?tLT»4. 6~7fe&«J;0#iU\ 
fc. 06t^Uyt:iaSlWOj©^fc:jjv^Tt>»^Uv^^<^ 

[01821 

[01831 (IISt0«6)08fc:^^a?rfflV\ ij^r 

[0 1841 
[01851 
0. 04c c/mi n 
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B i (CsHs) 3 
Ta (OC2H5) 5 
THF 

10~3 5 0m/s 
[01861 * 

[01871 fs^^s^t bxamatz^^f^m^'^ 

[01881 10 

[01891 mmeiimm&iL6ip(>mth 1 1 

mm6i1ib>l^ii. «6 7aK:|±Sr (DPM) 2. M 
67bt:ttBi (CeHs) 3. «6 7ct:J±Ta (OC» 
Hs ) 5 . ai6 7 d t:ttTH F i^tl^tim^Ltl. 
[01901 

[01911 fMmiziH^htm:i:^h-f. TtfXttini 

[01921 20 
[01931 ■e<0l^S-ffl«tl(ai2 (a) iZ^rm 

jfcMtcflk&sigifflvvt*!^^ 1 fc-rs ) t Lxm 1 1 

01 li)^i^hi)^hXoiZ. eSGa$-5 0m/sJa 
±fct-S^i:fc:J:04^^^g»4^hS<=5rO. lOOm 
/s KLhfc-rs i i: Jc;J: OiJiim^lS ^t=/h$ < 5: 
h, t:i£. 2 0 0 m/s JJUii: LT t«-im^gJ±l^ 
■tS. 1 0 0-2 0 0m/s*»'iO»^Lv^« 

[01941 

[01951 (IIJM^7)*Wt14. n-yHkLTIMSE 30 

[01961 m^mimmetmrnt tt:, 

[01971 

[01981 mmexii. mmmizii\,^x. «tc 

t>*>. «6 7a<0g«j»r»4. Sr (DPM)iifi^fH 
6 7b<0®;SaT«Bi (C6H5)3*^ a6 7c<0g 

[01991 

[0 2 0 01 u»L. *pi-e(4. imm<omzi3\.^x^ 

[02011 
[02021 
[02031 

;rf:*«'C#s. *50 



0. 08cc/mi n 
0. 08c c/m i n 
0. 2c c/m i n 



[02041 

[02051 *l6Wfc: J:tUf, 

imi 1 HiSMlfcftSMOCVDfflm^c^SS:* 
[H2 1 HiJiWl K:«5MOCVD|BSvfli»<0^««nS 
[H31 VlOCVDff)>'X7'J>,mti>i>. 

[041 yif-y^y^'<7)jEffiH-c&&. 

[051 IIMH?l2K:»SMOCVDfflmflaS<^»Sr* 
[061 llifeeS|3iCfliSMOCVDffi^^b8SCMi&^ 
[071 (a), (b) kfct. ||SttJ|4fc»0. MO 

[081 mmmiz^mocwDmmi^^tmm 
0T*>s. 

[091 llitM5fe:«SMOCVDJi^flaSt:«6»t& 
n«yKS-5^L. (a) J4jlliii0. (b) JiX-XBRB 
0. (c) {iY-YffiliH-CftS. 

[0101 09 (a) ffmBmi^Jsmmx'hi^, 

[0111 lltt0l6fct>{t4l§ai£3ii&*^^^77Tj) 
[0121 (a), (h) bhizm^MOCVDmfS, 

2 

3 ^^\}rifx^ 

5 l^^^v 

6 M^^tgfL. 

7 ;<fxa50, 

8 ^msii. 

9a, 9b. 9c. 9d t'X, 
10 

18 }$ffl^S:ti6<0*S (JtflWc) , 

2 0 f^m. 

21 Mfe#a(t-i^). 

2 2 m,U. 
23 «i^a5. 
24 

2 5 ii^A#»(i^^n). 
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2 9 l^ffi»&AP. 

30a, 30b, 30c. 30d "e^^D— a>ho 

31a, 31b, 31c, 31d /^iV/^ 

32a. 32b, 32c. 32d Oi^-ffy^. 

3 3 ^^VTJtfXitiyK^ 



4 2 »mP. 

4 0 Aypy, 

4 6 0XJ^'/^^ 

51 T-''^•-. 

70 «. 
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IStiiBlT^l 1^1^2 53 (1999. 1. 2 
5) 

[^ffluEll 

[fluE^m^^] mm 

im^im} uocvDfmm&x/mmm<o 

i: : 

o-^83&JMocvDiia<^Rj«stssii3n. m&im 

sijfx]i^u^im^ixJMmt . 

t*!msfc-rsMocvDfflmfl:». 

[it$^2] wE^athm^^^Srmr&as 

1 ^<0M O C V Dffl^fliS. 

fc-tSii^l ^rV^L 3 W^m<»»l iS^iOMOC V 
iEa ./ H<0J1-kt:tt 1 X«2 JJLh<^)Sl3Wejfi$ti. 

i: -r * fwas 1 ^: V ^ L 3 <^ >r ^-rn** 1 «eiitf5M o c V 



mxwM^^^titi^^ 0 Tifxtimx-thiiiM) 
iffxmxnt. 

m:^xm&izmmmmkti>t:ibff)^mt . 
mmiiistt^^ u T:9x{:f^^m^zMht:l^)c^:ffx 

mxt!&aizim^tif^fs,mt. 

KD yKli. 'ec;)i1.^c7)m^tig«fclXJi2J.Xhc?)«JI 

tii*a9] mmxmj^^^mttiibff^mm. 

So 

!^t-rSit^9it«l OiB«<^MOCVDffl^fl: 

xhi>^bi:mLb-rhmms^},^Li iw^^^ 
[13^13] mxm»ii^m-hfiif>mmm 

[iiNtigi4] m&mL^bms^ik^bt:W^i> 

L 1 4<0(-^-fiM*»13B^<OMOC VOfflm-fbS. 

[is*«i6i /fxmizmm.^muwmf 

Lt:mmmwnz\^i'rx^^ v r^x^ 5 0-3 o o m/ 

tii*ai71 Wmm.^Q. 01~lcc/min 

-m^'fhz.b^sm.b'^hmis^x esttoMocv 



(15) 
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DmM.nmei<m{Ujm, 

■rsii^fll 5^:V^L 1 8<DV^-mA>l]B£«<^MOC 
[0001] 
[0002] 

c: outset UT 1 Mi-c<o-b;wffij§«rv— ^-iSiST* 

'J s i ±-xmitmtcvD^imimmthm ( 
1 6MDRAM-cji, ^i^iz^&izis^-rtmm^mM 

[00 0 3] L*»L. ncoio^^immmria-tx 



•c. ^»(om^^^immtLXTaii05^ Y2O3. 

8, Y203*il6. Hf 02*<24SST&»). S i O2 
[0004] L*>L2 5 6MDRAMmTtfMSfflfc: 

#3<l&tf«i:tT. (Ba.Sri-,) Ti03. Pb 
(ZryTii-,) O3. (PbaLi-a) (ZrbT 

ii-b) 03O3^B*5w*ssiiT«r^&. mm 

Vmmt^Th 0 . Itfc Y 1 s r b l 

2Ta09*«. fi«Effii6tge^#ttfc:jWit:v^s^» 

[ 0 0 0 5 ] HRtlS r B i 2Ta095j®ISftaB»Bj« 
tt. llfflW36*o:^*tt<0*>&MOCVD (WtS^II^ 
fSM) &Tfft>tlTV^S. 

[0006] 3«SI«fl^lSiOSm, HRWt 3®S<0 
^m^S^Sr (DPM)2, Hi (C6H6)8atfT 
a (OC2H5)5-e*0. ^iX^ilTUF (xh^hK 

o^^y) ii^jfcijgA^L. m&t Lxm^tix\>^h. 

[00071 
[^1] 





OC) /BE* CmmHg) 


moi CO 


Sr(DnOi 


242/14 


78 


Bl(Cs%), 


2 7 0^2 8 0/1 


20 1 


Ta(0Ci&)6 


146/0. 15 


22 


1HP 


67 


-109 



[0 0 081 MO CVDffitrfflV^SggJi. SrBi2 

T a oammmim^jti&xfmm^^^^m 
iyttmssn. srBi2Ta09 wsmm/tzm. 

i:%it^-tttcib<mitmmni^tix\^h , 

[ 0 0 0 9 ] fum^mthmt lxh. m i 

2iZ5r:-tii<^^()tlX\>^^. Hi 2 (a) lC^i>(r> 
^trSmtSrBi2Ta09 3SiMS«^jKIS««7« 



[0010] U^U. CKoesgtrtJ^-^TJi. aialiomfl: 

[00111012 (b){ilS«jg}Kt:30kgf/c 
m2<?)ffi*$^3&»JtT 1 O/zmOiBfflip^i^iga^ttaj 

[00121 L*»L. .I<M?tte>r^T{i. lfc|5I(^)ffiffl 



1 0 0 1 3 1 mmtinfi. mL<om^tm^i¥io 

m^im. mjf. Sr (DPM) 2/THFi:Bi 
(C6H5)3/THFi:Ta (OC1H5 ) 5/THF«fi 

[0 0 141 MOCVDtctJV^-C. ^Httcft 

[00 1 51 

[00161 ^ftmi. mmtofim-tz^LtLfMt 
:ffxt:%t z bij^-c^mocvDm^mmmm 
m<ofMi::mi:mm-t zbismb-rt. 

[00171 

[aUiSrUBfc^SfcftO^ai *IKB^MOCVDfflSi 
ti^^0TifximXttt:ibiOytfxmxnb. WJHx 

mR\zmmBLi:m^ttiyty<r>m.b. wmms.i:^ 

m^')Ti!xi:%im\zmhtzttmi!xWiUb. WI 
xme,^}mthitihmfkb. ^m-t^ft^b : 

mx\i!,u\zw^^ixfi.%mb. m,{em^t\m-h 
fc. wmmkists^-T^jrifximkLx^iiL^^h 

1tih<r)%^!cUb : ^^-^^Zbi:mLb-tt. 
[00181 *||B8<7)MOC VDfflmfliSHl. 

w^\,zmmm.i:is^hti»x^Wcb. mm.ii'k 

(2>-SS3&«MOCVD||S<7)Ri&gJC^3*t, fl!l3g*fB5 

m/fx^u\zim^Mi%mb. wmmiimk-th 

tiibffym^fkb. SrWt. mMil^ii^t^mt>1xX% 

i&*L. Kn-yKli. ^(mm<r>m.mk\,z\yLM2};;X 
tiX\.^hZbmWibth, 

[00191 :mwMoc y\>mmm<nm:m 



#§B2 00 0-216150 
Ji. l^JSJBES-. ;<fXii»t0. 01~lcc/min 

ffimxifxmtHzmfL. ms^fLtcsmmsmzm'r 

T 1~1 0 k gwf /'cm»<0jgEft<'5'^r-\' yr:>!fXi& 5 
0 0 ~ 2 0 0 0 c c / s cOS»T«it3-fr S C: t J: 0 

itMfi^^^ • m^^^xmrnxb »cv^t. 

[00201 

[latMl {||*tWi)0it:llil01ifc«k&Mocv 

[00211 tJ^gS^rflUS-rS^litiaJ+ttcl 
<Orta5tm$*i:';:>irx3i»2 b . Hfxm 2 tcWE^ 
tUl^-r y TXfX 3 ^#A^S:t«><0Xrx#AP4 b . 

;!r:^iii»2 ^ajfirf &=¥^ y Tifxizmfmisim 

ms^ists^^^} Ti}x 2 2 (ci* S ti»)ayi9x 

a5P7t. ;!fxiii»2rts-8S*i.&^^yr;{rxi&}&art 

-^MocvT>^</)^m\izim^K. imm^ 
^smx\iiU7iizi&mixk.mm2ob. f^m2 

Oi&llia!rt-S>t»Oj|gR^a(t-^') 21k, 

iiyi^^ y T;<fxS-llIllftLT^^$-fr&fc«><^fl:a{2 
2k, SrWI-S. 

[ 0 0 2 2 1 mr. *mma ^immn^mth, * 
prcji. ia-ifeafc*:«c 1 <orta5t4 . 5 0 mmgcoyL ( ra 

^<r)t(^X*)i>±%^9mt:^t (4. 4 8mmg) 

o y K 1 0 ^aawib. "mm^Wb u^,viob<m 

fmmtvfi.'^lizi.^iUxmk^ifm.^tih. o-/ 
h'10<ib'X9a. 9b. 9c. 9 d fc: J: 0 S^^tiT 
V^S. ^ftJ. ;yxaB»2<0li»i0. Olmmk^rS. 
[002 31 ^rt5, ;<fXjiJ8<?DjgkLTti. 0. 00 5 
-0. 10mm*«»*U\ 0. 0 0 SmmjtsSfCJljD 
Ii6Wr*S. 0. lOmmt:mthb^^^}TiiX 

[00241 Zff)ifXWi2ff>-mz\i:»xmXUAili 
WL»htlX\>^h. ifxmXUAiz\t^-f^)T:ffX mt 

[00251 1 «^JHr4'*<0ffl^ili tJi. XfX 

ji»2fc:Sjl-frLi6Tlimfl9&?L6^gftTj>0. ig« 
}S«5$-;5fXji»2fe:SSTLT. wmmBiBtiifxmi 

[00261 ijxm&2ff)-^\z\i.. %{(m2 2<nm. 
'ff 2 0 {cjiii-r •& tBP 7 *s^Jt ^>^tT V ^ s . 
[002 7li^tJcaJ*f*:l*C«. }^aWcl8-&5g-f^tf> 

cD^i i*qgja§iiT*i'). ::«o^rt(c}$abK8S: 
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(17) 
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Ji^^l:a2 2<0t-:? 2 1 tc i 5f!WI^$^SJtSJt«>;y 

tf. THF<wa^6 7'cmT'cj>*. ;)!rxajp7 
[0 0 281 tfz. mmii^mi^zttzi*). m 

'ft«2 0t<0S«J4||t^24fc:J:»Jff*>*i.s iOSf^ 
[00301 Slfl:l»2 2J4M^2 0 kMfe^a ( b- 

2ik3&»4.fflias$*i*. h-f2Uimm2oi^ 

'>VH-x^^5-5lft«2 0<^^^fc:flSOftttSe:i:fcJ: 
[003 1] afl:W20tU-Cli. 0!x.{fSUS3 16 

2 0ff)^mm:^:tiuix\,^ij^. mta. 

4>f 1 OOmnKOfcOifflV^iltriVn 

[0032] mfl:'g2 0<0TS[IWg»4MOC VDI^SCO 
RiG©fc:«^$tiS*<, *.mx\im!^20ii:Jmm^ 

txm^mn 2 5 iwtxh o . )5r«<^>ast: 

[ 0 0 3 3 1 *-r. m«^<^IS«SI?R<Ofiti&t:oV^T 

tl. ^)f-f9y^32a., 32b, 32c, 32d 
v:^7o— nyho— 73 0a, 30b. 30c. 

3 0datf^^;kr31a, 31b, 31c. 31di&:fr 

[00 34] iJt. ^iy.^1xWf-'r9y^32A. 
32b. 32c. 3 2dfc:»4^-v'JTXrxdi>'<.3 3fc: 

s^^nrv^s. u-r-7'^'>^<r«SBi&H4fc^. 
[0035] u-r-T^^'y^'fcii. wmmmm^ix 

Xi5 0 . ( rt^3 0 0c 

c. SUSatC3kgf/cm2<7)^A'yTXfX-$rill'5 

±tf^>tlS[*ffl-7X7n-3^hD-^ (STECS, 
7;l'X4r_yl,aaiO . 2 c c/m i n ) **C£HJ$<1. 



[0 03 61 VX70-3ybn— 7 (STECK. 7 

iVX'r-)V^2 L/m i n ) T-^mizmm^tvf:: 
^^VT:ffXtzX':>XSJ$i^^m^tli>, PlI^HVX 
7n— 3yhQ-7 (STECSS. 7fVX'>--)\^mt2 
L/m i nr-SaatcMWStlfciSR (»fl3W) i>K 

[00371 igmjsijaji. mmx'h^THF iz'^xm 

<0* t%B LXti< k TH F?iW<^^K: J: ^rwa* 

mbmLttiSfsm. ztuzx^xmscommi^i 
4r*c:t*^$<is. x-yxmmmmimttt 

HFTrntiuix^'^b^x.. ^m^yi:mfxf> 

Wmi. »Sftffl-?X7D-3yhn-5<oajPffl*> 

[00381 >^;P7'3 lb. 31c. 31di&Si:L. 
yir-r^y^'3 2b, 32c. 3 2dPiiZ^-eOT/f 

(STECi! 7yWXy-;PSao. 2cc/inin) 

mmmm.6izmm^ti&, 
[00391 ^xv Tifx im:^y!fxmxn 

SfcOy h* 1 0*WtlJ-rJ3'eil*«*&^i6. ffil&PlI 
c^ft^dEfttt 3 k g f /c m»mTi:^S C: L 

< . zff)b ^mssim^HSchMiitiX^ 1 2 0 0 c c 

/minX'h'O. XfXil»2<0iijasSB»4Wa+m/s 

[00401 mm7)/fxim2 ^s&h-s^ ^ u r;<r;^ 

fcj!SfJ«a&IL6*>^>S«ig}fc&5jgTi-S kM^JgJftJi^ 
TUX (WMX) \A^(r>tt%'m22\lzm^^1X 

h. 

[0041] -^safcsoastjjt 3a<^s«ig«{4. 

itfxm2izSLKL. m^b^^-yik^-cOTafXb 
bi>tzXfxm!»^mitt:». f(.1tM2 2tz1ktii^ti 

t. ^WL^s^z}5\.^xh. wmmmm^2 2i^(,co 

mmxn 2 9i)^mmmk^6 ix<7)BmRmxm 
m2<mmi^(m(tzX':>ximr&. 

[0 04 21 iifSl^8i)-i^mai^1vfi. ')TiJXt^ 

\izmFF^\izmLLtiwmmssi. t-:?2ifcj:-5T 
isi^<r^iizmk^ixk.fsm2 omi:wm\iz%^ 



[0043] m^D4 2ipf>M^^yT (0S^) * 

m 05)-S<0«ff^f^t:J: 0Rie^4 4rt<0* 

[0 044] ^'fl:Sfc:?&ai*5^*?>4 0 0c c/m i nT 
sKL/li. 3kgf/cin»0^^''Jr;<f:^Sr4 9 
5cc/mi nT«L. »E^44rt!&^^''JT;<rX'C 

[0 04 51Sl^W2 0rt?r2 0 0X:. RiEl?44*»^» 
RJ»t4 4 rt^ 3 0 0"C~6 0 OX^fcjDl^L^t. 

[0046] rts-^-v- 'J r;«r:^TlniE 

[0 04 7] Sr (DPM) 2. B i (CeHs) 3. Ta 
(OC2H5)5. THFj^^iX-mO. 04cc/mi 

n» 0. 08 c c/m in, 0. 08c c/m in, 

0.2c c/m i ntfjaBTSSLfc. 
[004 8] 2 0^M^X-'ty^'4 6ttfroA;l^:r$-|3 

g';<rxyt.y:?4 6rtfc:Ki5^!Hj^llliRt, ;yx^'nv 

[0 04 9] i^, 4)-t!tl35*f*cl^r);{f^{ijn7ffl«^i1.M 

[00 501 (Jk«Ml)*0rcil, HltSc^tsat: 

[0051] *0i{ciJV^-C{i, «!as$it^^!|4ifcaE 

[ 0 0 5 2 ] ifc, i»lka5*«cl<0;jf^ajP7fflcDi1-lB 

[0053] (lliSfiH|2) a5fc:|liS0<2fc:«SMOC 
VDfflMfl:^?:^^. Uttigl 1 •C«fi^ia52 3fc:oV>-C 
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CLAIMS 
[Claim(s)] 

[Claim 1] ** Distributed part which has the gas passage formed in the inside, the gas inlet for introducing the 
carrier gas pressurized by this gas passage, the means for supplying materials solution to this gas passage, 
a gas outlet for sending the carrier gas containing materials solution to an evaporation part, and a means for 
cooling this gas passage; 

** The vaporizing tube to which one end was connected to the reaction pipe of MOCVD equipment, and the 
other end was connected in said gas outlet, The vaporizer for MOCVD characterized by having a heating 
means for heating this vaporizing tube, and having an evaporation part for making the carrier gas containing 
the materials solution sent from said distributed part heat and evaporate, and;. 

[Claim 2] The vaporizer for MOCVD according to claim 1 characterized by establishing the cooling means for 
cooling the portion which connects said distributed part and said evaporation part. 
[Claim 3] The portion which connects said distributed part and said evaporation part is a vaporizer for 
MOCVD according to claim 1 or 2 characterized by the inside diameter making the taper which becomes 
large toward the evaporation part side from the distributed part side. 

[Claim 4] It is Claim 1 or the vaporizer for MOCVD of three given jn any 1 clause characterized by for said 
distributed part having the distributed part main part which has a cylindrical hollow part, and the rod which 
has an outer diameter smaller than the inside diameter of this cylindrical hollow part, and inserting this rod in 
this cylindrical hollow part. 

[Claim 5] Said distributed part has the distributed part main part which has a cylindrical hollow part, and the 
rod which has the almost same outer diameter as the inside diameter of this cylindrical hollow part. It is 
Claim 1 or the vaporizer for MOCVD of three given in any 1 clause characterized by forming 1 or two or 
more slots in the perimeter of this rod, and inserting this rod in this cylindrical hollow part. 
[Claim 6] It is the vaporizer for MOCVD according to claim 5 characterized by said slot being a straight line- 
like slot. 

[Claim 7] It is the vaporizer for MOCVD characterized by said slot being a spiral slot. 
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[Claim 8] ** Distributed part which has the gas passage formed in the inside, the gas inlet for introducing the 
carrier gas pressurized by this gas passage, a means for supplying materials solution to this gas passage, 
and a gas outlet for sending the carrier gas containing materials solution to an evaporation part; 
** The vaporizing tube to which one end was connected to the reaction pipe of MOCVD equipment, and the 
other end was connected in said gas outlet, Have a heating means for heating this vaporizing tube, have an 
evaporation part for making the carrier gas containing the materials solution sent from said distributed part 
heat and evaporate, and;, and [ the ** aforementioned distribution part ] It is the vaporizer for MOCVD 
characterized by having the distributed part main part which has a cylindrical hollow part, and the rod which 
has an outer diameter smaller than the inside diameter of this cylindrical hollow part, and for this rod having 
1 or two or more spiral slots in the vaporizer side of the perimeter, and being inserted in this cylindrical 
hollow part. 

[Claim 9] The vaporizer for MOCVD according to claim 8 characterized by establishing the means for cooling 
said gas passage. 

[Claim 10] The vaporizer for MOCVD according to claim 9 characterized by establishing the cooling means 
for cooling said terminal area. 

[Claim 1 1] Said terminal area is a vaporizer for MOCVD according to claim 9 or 10 characterized by the 
inside diameter making the taper which becomes large toward the evaporation part side from the distributed 
part side. 

[Claim 12] It is Claim 8 or the vaporizer for MOCVD of 1 1 given in any 1 clause characterized by said rod 
surface being the surface by which electrolytic polishing was carried out. 

[Claim 13] Claim 8 or the vaporizer for MOCVD of 12 given in any 1 clause characterized by establishing the 
means for cooling this gas passage. 

[Claim 14] Claim 8 or the vaporizer for MOCVD of 13 given in any 1 clause characterized by establishing the 
cooling means for cooling the portion which connects said distributed part and said evaporation part. 
[Claim 15] The portion which connects said distributed part and said evaporation part is Claim 8 or the 
vaporizer for MOCVD of 14 given in any 1 clause characterized by making the taper to which an inside 
diameter becomes large toward the evaporation part side from the distributed part side. 
[Claim 16] The evaporation method of the materials solution for MOCVD which is made to shear and 
atomize this materials solution, considers it as material gas, and is characterized by making this material gas 
supply and evaporate subsequently to an evaporation part by making a gas passage inject carrier gas by the 
flow velocity of 50 - 300 m/s towards the materials solution which trickled materials solution and was this 
dropped. 

[Claim 17] The evaporation method of the materials solution for MOCVD according to claim 16 characterized 
by dropping materials solution by 0.01 - 1 cc/min. 

[Claim 18] The evaporation method of the materials solution for MOCVD according to claim 16 or 17 
characterized by making the going-straight style which flows carrier gas or material gas through a spiral style 
and this spiral style upper layer in the lower stream coexist, and passing from the portion which trickled 
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materials solution. 

[Claim 19] The evaporation method of Claim 15 or the materials solution for MOCVD of 18 given in any 1 
clause characterized by cooling material gas from the portion which trickled materials solution before said 
evaporation part. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[0002] 

[0003] 

[Industrial Application] This invention relates to the evaporation method of the vaporizer for MOCVD, and the 

materials solution for MOCVD. 

[0004] 

[0005] 

[0006] 

[Background of the Invention] In development of DRAM, the memory KIYAPASHI wardrobe accompanying a 
miniaturization poses a problem. From points, such as a soft error, since a front generation and a front said 
grade are required, the KYABASHI wardrobe needs a certain measure. As this measure, the solid structure 
where what was planar structure was called stack structure and trench structure from 4M was adopted, and 
the cell structure to 1M has aimed at the increase in KIYAPASHITA area. Moreover, the film (this laminated 
film is said to - as ON film.) with, which a dielectric film also laminates a thermal oxidation film and a CVD 
nitriding film on Pori Si from the thermal oxidation film of Substrate Si was adopted. In I6MDRAM, in order to 
make the area which contributes to capacity further increase, with the stack type, the thick film type using 
the side, the fin type also using the back of a plate, etc. were taken in. 
[0007] 

[0008] However, with such solid structure, the increase in the number of processes by complication of a 
process and the fall of the yield by increase of a level difference are regarded as questionable, and 
realization after 256 M bit is made difficult. Therefore, as one way for making a degree of location increase 
further, without changing the structure of the present DRAM, the method of changing the dielectric of the 
KIYAPASHI wardrobe to the thing of the ferroelectric with a high dielectric constant was invented. And the 
thin film of the high dielectric constant single metal usual state dielectric oxide attracted attention to Ta205, 
Y203, Hf02, etc. first as a dielectric thin film with a high dielectric constant. As for each specific inductive 
capacity, in 28 and Y203, 16 and Hf02 are about 24 and Ta205 are 4 to 7 times Si02. 
[0009] 

[0010] However, solid KYABASHITA stmcture is required for application after 256MDRAM. It has specific 
inductive capacity still higher than these oxides, and three kinds, Ti0(BaxSr1-x)3, Pb(ZryTil-y) 03, and O 
(ZrbTi(PbaL1-a)1-b)3, are seen as a hopeful as a material it is expected that application to DRAM is. 
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Moreover, the stratified ferroelectric material with the crystal structure very just like superconducting 
materials of a Bi system is also promising, and SrBi2Ta09 called especially Yl material attract attention 
greatly from the point excellent in a low-voltage drive and fatigue characteristics in recent years. 
[00111 

[0012] Generally SrBi2Ta09 ferroelectric thin film formation is performed by practical and the promising 

MOCVD (organic metal vapor phase epitaxy) method. 

[0013] 

[0014] Generally the materials of a ferroelectric thin film are 3 kinds of organic metal complex Sr(DPM) 2, Bi 

(C6H5)3, and Ta(OC2H5)5, are melted to a THF (tetrahydro franc) solvent, respectively, and are used as 

solution. In addition, DPM is the abbreviation for JIBIBAIROI methane. 

[0015] Each material property is shown in Table 1. 

[0016] 

[0017] 

[0018] 

[Table 1] 





CC) /mil (mmHg) 


iiij^ CC) 


Sr(DPH)j 


242/1 4 


7 8 


Bi(CH>), 


2 7 0~2 8 0/1 


2 0 1 


Ta(0C>H.)5 


146/0. 15 


22 


THF 


6 7 


-109 



[0019] 

[0020] The equipment used for the MOCVD method is SrBi2Ta09 thin-film materials Gaseous phase 

reaction and the reaction part which makes membranes form by carrying out a surface reaction, and 

SrBi2Ta09 It consists of a feed section which supplies thin film materials and an oxidizer to a reaction part, 

and an exhausting section which extracts the output in a reaction part. 

[0021] And the vaporizer for a feed section to make thin film materials evaporating is prepared. 

[0022] 

[0023] As technology about a vaporizer, what is shown in drawing 12 is known conventionally. What is 
shown in drawing 12 (a) is what is called a metal filter type. The gas and SrBi2Ta09 which exist in the 
circumference It is the method of evaporating by dropping the materials solution heated by predetermined 
temperature at the metal filter used the making a contact surface product with ferroelectric thin film materials 
solution increase purpose. 
[0024] 

[0025] However, in this technology, a metal filter is got blocked with several evaporation, and it has the 
problem that long-term use cannot be borne. 
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[0026] 

[0027] Drawing 12 (b) is the technology of putting the pressure of 30 kgf/cm2 on materials solution, making 
materials solution emitting from 10-micrometerfine pores, and making materials solution evaporating by 
expansion. 
[0028] 

[0029] However, in this technology, fine pores are got blocked by several use, and it has the problem that 

long-term use cannot be borne too. 

[0030] 

[0031] Moreover, materials solution is the mixed solution of two or more organic metal complexes, for 
example, the mixed solution of Sr (DPM)2/THF, Bi (C6H5)3/THF, and Ta (OC2H5)5/THF. the case where 
this mixed solution is evaporated by heating - the highest solvent (THF in this case) of steam pressure - 
**** - It evaporates quickly, and in order that an organic metal complex may carry out deposit adhesion on a 
heating side, the problem that stable material provisioning to a reaction part cannot be performed arises. 
[0032] 

[0033] Furthermore, in MOCVD, in order to obtain the film excellent in homogeneity, it is requested that the 
evaporation gas which materials solution distributed uniformly should be obtained. However, with the above- 
mentioned conventional technology, it can not necessarily be finishing responding to this request. 
[0034] 
[0035] 
[0036] 

[Problem to be solved by the invention] This invention does not raise a **** ball etc. and aims at offering the 
vaporizer for MOCVD in which the stable material provisioning to a reaction part is possible possible [ long- 
term use ]. 
[0037] 

[0038] This invention aims at offering the evaporation method of the vaporizer for MOCVD, and materials 

solution that the evaporation gas which materials solution distributed uniformly can be obtained. 

[0039] 

[0040] 

[0041] 

[Means for solving problem] A gas inlet for the vaporizer for MOCVD of this invention to introduce the carrier 
gas pressurized by the gas passage formed in the inside of **, and this gas passage, Distributed part which 
has the means for supplying materials solution to this gas passage, a gas outlet for sending the carrier gas 
containing materials solution to an evaporation part, and a means for cooling this gas passage; 
** It is characterized by having the vaporizing tube by which one end was connected to the reaction pipe of 
MOCVD equipment, and the other end was connected to said gas outlet, and a heating means for heating 
this vaporizing tube, and having an evaporation part for making the carrier gas containing the materials 
solution sent from said distributed part heat and evaporate, and;. 
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[0042] 

[0043] The vaporizer for MOCVD of this invention is a distributed part which has the gas passage formed in 
the inside of the gas inlet for introducing the carrier gas pressurized by this gas passage, a means for 
supplying materials solution to this gas passage, and a gas outlet for sending the carrier gas containing 
materials solution to an evaporation part.; 

** The vaporizing tube to which one end was connected to the reaction pipe of MOCVD equipment, and the 
other end was connected in said gas outlet. Have a heating means for heating this vaporizing tube, have an 
evaporation part for making the carrier gas containing the materials solution sent from said distributed part 
heat and evaporate, and;, and [ the '''' aforementioned distribution part ] It is characterized by having the 
distributed part main part which has a cylindrical hollow part, and the rod which has an outer diameter 
smaller than the inside diameter of this cylindrical hollow part, and for this rod having 1 or two or more spiral 
slots in the vaporizer side of the perimeter, and being inserted in this cylindrical hollow part. 
[0044] 

[0045] [ the evaporation method of the materials solution for MOCVD of this invention ] Materials solution is 

dropped at a gas passage at the rate of 0.01 - 1 cc/min at a gas passage. [0046] which Is made to shear and 

atomize this materials solution, considers it as material gas, and is characterized by making this material gas 

supply and evaporate subsequently to an evaporation part by making the carrier gas of the pressure of 1 - 

10 kgwf/cm2 inject by the flux of 500 - 2000 cc/s towards the dropped this materials solution 

[0047] 

[0048] 

[Working example] (Working example 1) The vaporizer for MOCVD which starts a working example 1 at 

drawing 1 is shown. 

[0049] 

[0050] The gas passage 2 formed in the inside of the distributed part main part 1 which constitutes a 
distributed part from this example, The gas inlet 4 for introducing the carrier gas 3 pressurized by the gas 
passage 2, The means (material provisioning hole) 6 for supplying materials solution 5 to the carrier gas 
which passes through the gas passage 2, The gas outlet 7 for sending the carrier gas containing the 
distributed materials solution 5 to the evaporation part 22, The means (cooling water) 18 for cooling the 
carrier gas which flows through the inside of the gas passage 2, The distributed part 8 which ****, and the 
vaporizing tube 20 to which one end was connected to the reaction pipe of MOCVD equipment, and the 
other end was connected in the gas outlet 7 of the distributed part 8, It has the heating means (heater) 21 for 
heating a vaporizing tube 20, and has the evaporation part 22 for making the carrier gas by which the 
materials solution sent from said distributed part 8 was distributed heat and evaporate. 
[0051] 

[0052] This example is explained in detail hereafter. 

[0053] In this example, the hole (cylindrical hollow part) of the diameter of 4.50mm is opened in the inside of 
the distributed part main part 1, and the rod 10 which has a bigger outer diameter than the inside diameter of 
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a hole (diameter of 4.48mm) is embedded so that it may be located at the center of the hole. The gas 
passage 2 is formed of the space formed between the distributed part main part and the rod 10. The rod 10 
is being fixed on Screws 9a, 9b, 9c, and 9d. In addition, the width of the gas passage 2 is set to 0.01mm. 
[0054] 

[0055] In addition, as width of a gas passage, 0.005-0.10mm is desirable. In less than 0.005mm, processing 
is difficult. If it exceeds 0.10mm, in order to accelerate carrier gas, it will be necessary to use high-pressure 
carrier gas. 
[0056] 

[0057] The gas inlet 4 is formed in the end of this gas passage 2. The source (not shown) of carrier gas (for 

example, N2, Ar) is connected to the gas inlet 4. 

[0058] 

[0059] The carrier gas of the distributed part main part 1 which the gas passage 2 is made open for free 
passage to a central flank, has formed the material provisioning hole 6 in it mostly, trickles materials solution 
5 into the gas passage 2, and passes materials solution 5 through the gas passage 2 can be made to 
distribute materials solution 5. 
[0060] 

[0061] The gas outlet 7 which is open for free passage to the vaporizing tube 20 of the evaporation part 22 is 

established in the end of the gas passage 2. 

[0062] 

[0063] The space 1 1 for pouring cooling water 18 is formed in the distributed part main part 1, and the 
carrier gas which flows through the inside of the gas passage 2 is cooled by pouring cooling water 8 in this 
space. Or a Peltier device etc. may be installed instead of this space, and you may cool. Evaporation of only 
a solvent will produce the inside of the gas passage 2 of the distributed part 8, without simultaneous 
evaporation with the solvent of materials solution and an organic metal complex arising in the gas passage 
2, in order to receive the thermal effect at the heater 21 of the evaporation part 22. Then, evaporation of only 
a solvent is prevented by cooling the carrier gas which the materials solution which can flow through the 
inside of the gas passage 2 distributed. In particular, from the material provisioning hole 6, cooling by the 
side of the lower stream is important, and performs cooling by the side of the lower stream of the material 
provisioning hole 6 at least. Cooling temperature is the temperature below **** of a solvent. For example, in 
THF, it is 67 degrees C or less. The temperature in the gas outlet 7 is important in particular. 
[0064] 

[0065] Moreover, the blockade by the carbide in a gas passage (especially gas outlet) is not produced to the 

use broken at a long period of time by cooling a distributed part. 

[0066] 

[0067] The distributed part main part 1 is connected to the vaporizing tube 20 at the lower stream side of the 
distributed part main part 1 . Connection between the distributed part main part 1 and a vaporizing tube 20 is 
made by a joint 24, and this portion serves as a terminal area 23. 



http://dossierl.ipdl.mpit.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3Ay^^ 6/8/07 



JP,2000-216150,A [CLAIM + DETAILED DESCRIPTION] 
•» » » 



Page 8 of 16 



[0068] 

[0069] The evaporation part 22 consists of a vaporizing tube 20 and a heating means (heater) 21 . A heater 
21 is a heater for making the carrier gas which the materials solution which flows through the inside of a 
vaporizing tube 20 distributed heat and evaporate. What is necessary is just to constitute by sticking a 
Peltier device on the perimeter of a vaporizing tube 20 as a heater 21. 
[0070] 

[0071] As a vaporizing tube 20, it is desirable to use stainless steel, such as SUS316L, for example. What is 
necessary is just to use 3/4 inch of outer diameters, and a thing 100mm in length, for example, although 
what is necessary is just to determine the size of a vaporizing tube 20 suitably. 
[0072] 

[0073] although the downstream side edge of a vaporizing tube 20 is connected to the reaction pipe of 
MOCVD equipment, the oxygen supply mouth 25 is formed in the vaporizing tube 20 as an oxygen supply 
means, and the oxygen heated by predetermined temperature is made to mix in carrier gas in this example - 
- it is made to have obtained 
[0074] 

[0075] First, **** of the materials solution to a vaporizer is described. 

[0076] As shown in drawing 3 , the reserve tanks 32a, 32b, 32c, and 32d are connected to the material 
provisioning mouth 6 through massflow controllers 30a, 30b, 30c, and 30d and Valves 31a, 31b, 31c, and 
31 d, respectively. 
[0077] 

[0078] Moreover, it connects with each reserve tank 32a, 32b, 32c, and 32d at the carrier gas cylinder 33. 

[0079] The details of a reserve tank are shown in drawing 4 . 

[0080] 

[0081] The reserve tank is filled up with materials solution and it is each RIZA par tank (the carrier gas of 3 
kgf/cm2 is sent into the content volume of 300 cc, and the product made from SUS.). since the inside of a 
reserve tank is pressurized by carrier gas, materials solution can push up the inside of the pipe of the side 
which is in contact with solution ~ the massflow controller for liquids (the product made from STEC -) It is 
fed to full-scale flux 0.2 cc/min, flux is controlled here, and it is conveyed to the material provisioning hole 6 
from the material provisioning entrance 29 of a vaporizer. 
[0082] 

[0083] It is conveyed to a reaction part by the carrier gas controlled by the massflow controller (the product 
made from STEC, full-scale flux 2 L/min) by fixed flux. It is a massflow controller (the product made from 
STEC and the oxygen (oxidizer) controlled by full-scale flux 2 L/min by - constant flux are also conveyed to a 
reaction part.) simultaneously. 
[0084] 

[0085] Since materials solution is dissolving the liquid or the solid-like organic metal complex in THF which is 
a solvent in normal temperature, if it is neglected as it is, by evaporation of a THF solvent, an organic metal 
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complex will deposit and, finally it will become solid-lil<e. Tlierefore, it is assumed that the inside of piping in 
contact with an undiluted solution produces the blockade of piping etc. by this. Therefore, in order to control 
the blockade of piping, it thinks that what is necessary is just to wash the inside of piping after the 
membrane formation end of work, and a vaporizer by THF, and the washing line is prepared. Washing is 
made into the section from the outlet side of the massflow controller for liquids to a vaporizer, and is flushed 
by THF after the end of work. 
[0086] 

[0087] Valves 31b, 31c, and 31 d were made into **, and carrier gas was fed in the reserve tanks 32b and 
32c and 32d. Even a massflow controller (product made from STEC full-scale flux 0.2 cc/min) is fed, flux is 
controlled here, and solution materials are conveyed to materials solution by the material provisioning hole 6 
of a vaporizer. 
[0088] 

[0089] On the other hand, cannier gas was introduced from the gas inlet of the vaporizer. In addition, since 
there is a possibility that a rod 10 may jump out when the pressure by the side of carrier gas is put too much, 
as for the maximum pressure power by the side of a feed opening, it is desirable to consider it as two or less 
3 kgf/cm, the maximum flux which can pass is about 1200 cc/min at this time, and the passage flow velocity 
of the gas passage 2 is attained up to 100 and tens m/s. 
[0090] 

[0091] If materials solution trickles into the carrier gas which flows through the gas passage 2 of a vaporizer 
from the material provisioning hole 6, materials solution will be sheared by the high-speed style of carrier 
gas, and will be ultrafine-partlcle-ized. As a result, materials solution is distributed in the state of an ultrafine 
particle in carrier gas. The carrier gas (material gas) which materials solution distributed in the state of the 
ultrafine particle is emitted to the evaporation part 22, while it has been high-speed. 
[0092] 

[0093] Three sorts of materials solution controlled by fixed flux flows into the gas passage 2 from the 
material provisioning hole 6 through each material provisioning entrance 29, and after It moves with the 
carrier gas used as a high-speed flow at a gas passage, it is emitted to the evaporation part 22. Also in the 
distributed part 8, since it is heated by the heat from the evaporation part 22 and evaporation of THF is 
promoted, materials solution cools the section from the material provisioning entrance 29 to the material 
provisioning hole 6, and the section of the gas passage 2 with tap water. 
[0094] 

[0095] [ the materials solution which was emitted from the distributed part 8 and which was distributed in the 
shape of a particulate In carrier gas ] By mixing of the oxygen heated by the predetermined temperature of 
the oxygen supply mouth 25 prepared just before evaporation is promoted and reaching the reaction pipe of 
MOCVD while conveying vaporizing tube 20 inside heated by predetermined temperature at the heater 21, it 
becomes mixed gas and flows into a reaction pipe. 
[0096] 



http://dossierLipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fdossierl%2Eipdl%2Ein^ 6/8/07 



JP,2000-216150,A [CLAM + DETAILED DESCRIPTION] 



Page 10 of 16 



[0097] The vacuum pump (not shown) was connected from the exhaust port 42, impurities, such as moisture 
In the reaction pipe 44, were removed by decompression operation for about 20 minutes, and the valve 40 of 
the exhaust port 42 lower stream was closed. 
[0098] 

[0099] Cooling water was poured by about 400 cc/min to the vaporizer. On the other hand, the canrier gas of 
3 kgf/cm2 was passed by 495 cc/min, and after filling the inside of the reaction pipe 44 with carrier gas 
enough, the valve 40 was opened wide. The temperature in the gas outlet 7 was lower than 67 degrees C. 
[0100] 

[0101] The inside of 100 degrees C and the reaction pipe 44 was heated [ the inside of a vaporizing tube 
20 ] for the section and the gas pack from 200 degrees C and the reaction pipe 44 to the gas pack 46 at 300 
degrees C - 600 degrees C. 
[0102] 

[0103] The inside of a reserve tank was pressurized by carrier gas, and the predetermined liquid was poured 

with the massflow controller. 

[0104] 

[0105] Sr(DPM) 2, Bi(C6H5)3, Ta(OC2H5)5, and THF were passed by the flux of 0.04 cc/min, 0.08 cc/min. 

0.08 cc/min, and 0.2 cc/min, respectively. 

[0106] 

[0107] It was investigated whether the valve in front of the gas pack 46 after 20 minutes is opened, reaction 
products would be collected in the gas pack 46, it would analyze in a gas chromatograph, and the detected 
output and the output in the equation examined based on reaction theory would be in agreement. As a 
result, in this example, the detected output and the output in the equation examined based on reaction 
theory were well in agreement. 
[0108] 

[0109] Moreover, the amount of adhesion of the carbide in the external surface by the side of the gas outlet 
7 of the distributed part main part 1 was measured. As a result, the amounts of adhesion of carbide were 
very few. 
[0110] 

[01 1 1] (Comparative example 1) In this example, the same experiment as a working example 1 was 
conducted in the equipment shown in drawing 1 using the equipment which removed the cooling means. 
[0112] 

[0113] In this example, the detected output and the output in the equation examined based on reaction 

theory were inadequate. 

[0114] 

[01 15] Moreover, the result of having measured the amount of adhesion of the carbide in the external 
surface by the side of the gas outlet 7 of the distributed part main part 1 was the amount of adhesion of 
carbide of this about 5 times in the case of a working example 1. 
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[01161 

[01 17] (Working example 2) The vaporizer for MOCVD which starts a working example 2 at drawing 5 is 

shown. 

[0118] 

[01 19] Although heating at a heater 21 was performed also about the terminal area 23 in the working 
example 1 , the heater was formed only in the perimeter of the evaporation part 22 in this example. 
Moreover, the cooling means 50 was formed in the perimeter of the tenninal area 23, and the temninal area 
23 was cooled. 

[0120] Other points presupposed that it is the same as that of a working example 1 . 
[0121] 

[0122] In this example, the coincidence in which the detected output and the output in the equation 
examined based on reaction theory are better than the case of a working example 1 was obtained. 
[0123] 

[0124] Moreover, the result of having measured the amount of adhesion of the carbide in the external 
surface by the side of the gas outlet 7 of the distributed part main part 1 was about 1 in the case of a 
working example 1/3 times the amount of adhesion of carbide of this. 
[0125] 

[0126] (Working example 3) The vaporizer for MOCVD which starts-a working example 3 at drawing 6 is 

shown. 

[0127] 

[0128] In this example, the inside of a terminal area 23 is making the taper 51 to which an inside diameter 

becomes large toward the evaporation part 22 from the distributed part 8. The Dead Zone of the portion is 

lost for this taper 51 , and stay of materials can be prevented. 

[0129] Other points presupposed that it is the same as that of a working example 1 . 

[0130] 

[0131] In this example, the coincidence in which the detected output and the output in the equation 
examined based on reaction theory are better than the case of a working example 2 was obtained. 
[0132] 

[0133] Moreover, the result of the amount of adhesion of carbide of having measured the amount of 
adhesion of the carbide In the external surface by the side of the gas outlet 7 of the distributed part main part 
1 was [ that there is nothing ] near. 
[0134] 

[0135] (Working example 4) The modification working example of a gas passage is shown in drawing 7 . 
[0136] 

[0137] In drawing 7 (a), the slot 70 is formed In the surface of a rod 10, and suppose that It Is almost the 
same as that of the Inside diameter of the hole which opened the outer diameter of the rod 1 0 in the inside of 
the distributed part main part 1. therefore - without it carries out eccentricity only by inserting a rod 10 in a 
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hole - a hole - a rod 10 can be arranged inside. l\1oreover, it is not necessary to use a screw etc. This slot 

70 serves as a gas passage. 

[0138] 

[0139] In addition, although two or more slots 70 may be formed In the longitudinal direction center axis of a 
rod 10, and parallel, you may form in the surface of a rod 10 spirally. When spiral, the material gas which 
was more excellent in homogeneity can be obtained. 
[0140] 

[0141] Drawing 7 (b) is the example which prepared the projected part in the rod 10. Suppose that it is 
almost the same as that of the inside diameter of the hole which opened the biggest path of the projected 
part In the inside of the distributed part main part 1. The space formed by the Inside of a hole serves as a 
gas passage between a projected part and projected parts. 
[0142] 

[0143] in addition - although the example shown in (a) and (b) is an example which had processed it on the 
surface of the rod 10 - as a rod - a section - a crevice is prepared in the direction of a hole using a circular 
thing, and it cannot be overemphasized that it is good also as a gas passage. 
[0144] 

[0145] (Working example 5) A working example 5 is explained based on drawing 8 . 
[0146] 

[0147] The gas inlet 4 for the vaporizer for MOCVD of this example to introduce the carrier gas 3 
pressurized by the gas passage formed in the inside, and the gas passage. The means for supplying 
materials solution 5a and 5b to a gas passage, and the gas outlet 7 for sending the carrier gas containing 
materials solution 5a and 5b to the evaporation part 22, The distributed part 8 which ****, and the vaporizing 
tube 20 to which one end was connected to the reaction pipe of MOCVD equipment, and the other end was 
connected in the front gas outlet 7, Have a heating means for heating a vaporizing tube 20, have the 
evaporation part 22 for making the carrier gas containing the materials solution sent from the distributed part 
8 heat and evaporate, and [ the distributed part 8 ] It has the distributed part main part 1 which has a 
cylindrical hollow part, and the rod 10 which has an outer diameter smaller than the inside diameter of a 
cylindrical hollow part, and has 1 or two or more spiral slots 60 in the vaporizer 22 side of the perimeter of a 
rod 10, and the rod 10 is inserted in this cylindrical hollow part. 
[0148] 

[0149] Materials solution will be sheared and atomized if materials solution 5 is supplied to the gas passage 

through which high-speed carrier gas 3 flows. That is, the materials solution which is a liquid is sheared by 

the high-speed style of carrier gas, and is particle-ized. The particle-ized materials solution is distributed in 

carrier gas in the state of a particle. This point is the same as a working example 1 . 

[0150] In addition, the following conditions are desirable in order to perform shearing and atomization the 

optimal. 

[0151] 
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[0152] It is desirable to perform supply of materials solution 5 by 0.01 - 1 cc/min, it is more desirable to carry 
out by 0.05 - 0.5 c/min, and it is still more desirable to carry out by 0.1 - 0.3 cc/min. When supplying 
simultaneously two or more materials solution (a solvent is included), it is the total quantity. 
[015^] 

[0154] Moreover, as for cannier gas. it is desirable to supply at 50-300m/sec in speed, and it is more 

desirable to supply at 100-200m/sec in speed. 

[0155] 

[0156] Since the spiral slot 60 is formed in the perimeter of a rod 10 in this example and crevice space exists 
between the distributed part main part 1 and a rod 10, The carrier gas containing the materials solution 
which changed into the atomization state forms a revolution style along the spiral slot 60 while going straight 
on considering this crevice space as a going-straight style. 
[0157] 

[0158] Thus, this invention person found out distributing uniformly the materials solution atomized in the 
state where a going-straight style and a revolution style coexist in carrier gas. If a going-straight style and a 
revolution style coexist; the Reason whether uniform distribution is obtained by why is not necessarily clear, 
but it thinks as follows. By existence of a revolution style, centrifugal force works with a flow and a 
secondary flow arises. Mixture of materials and carrier gas is promoted by this secondary flow. That is, a-like 
secondary derivation style arises in the right-angled direction to a flow according to the centrifugal effect of a 
revolution style, and the materials solution atomized by this is considered that the inside of carrier gas 
distributes uniformly. 
[0159] 

[0160] This example is explained in detail hereafter. 

[0161] It consists of this examples so that four kinds of materials solution 5a, 5b, 5c, and 5d (as for 5a, 5b, 
and 5c, organic metal materials and 5d are solvent materials, such as THF) may be supplied to a gas 
passage as an example. 
[0162] 

[0163] It atomizes, respectively, and in order to mix the carrier gas (it is called "material gas") containing the 
materials solution which became ultrafine particle-like, in this example, the portion which does not have a 
spiral slot in the downstream portion of the portion corresponding to the material provisioning hole 6 of a rod 
10 is prepared. This portion serves as the pre mixing part 65. In the pre mixing part 65, it is mixed to some 
extent and the material gas of three kinds of organic metals turns into perfect mixed material gas in the field 
of downstream spiral structure further. In order to obtain uniform mixed material gas, the length of 5-20mm 
of this mixing part 65 is desirable, and its 8-15mm is more desirable. In besides this range, mixed material 
gas with one kind of high concentration may be sent to the evaporation part 22 among the material gas of 
three kinds of organic metals. 
[0164] 

[0165] In this example, the parallel part 67 and the taper part 58 are formed in the end 66 by the side of the 
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upper stream of a rod 10. The parallel part of the same Inside diameter as the outer diameter of a parallel 
part 67 and the parallel part 67 of a rod 10 corresponding to the taper part 58 and the taper part of the same 
taper as the taper of a rod 10 are prepared also in the cylinder hollow part of the distributed part main part 1. 
Therefore, If a rod 10 is inserted from Drawings top left-hand side, a rod 10 will be held at the hollow circles 
of the distributed part main part 1 . 
[0166] 

[0167] In this example, since the taper is prepared and held to the rod 10 unlike the case of a working 
example 1 , even if it uses high-pressure carrier gas rather than 3 kgf/cm2, movement of a rod 10 can be 
prevented. That is, if the maintenance technology shown in drawing 8 is adopted, carrier gas can be passed 
by the pressure of 3kg/cm2 or more. As a result, supply of more nearly high-speed carrier gas is attained. 
That Is, supply of the high-speed carrier gas of 50 - 300 mm/s is also attained. It is the same if this 
maintenance technology is adopted also In other above mentioned working examples. 
[0168] 

[0169] In addition, as shown in drawing 9 (b), Slots 67a, 67b, 67c, and 67d are formed in the portion 
corresponding to the material provisioning hole 6 of a rod 10 as a passage of carrier gas. As the depth of 
each slots 67a, 67b, 67c, and 67, 0.005-0.1 mm Is desirable. In less than 0.005mm, forming processing of a 
slot becomes difficult. Moreover, 0.01-0.05 are more desirable. Generating of a **** ball etc. is lost by 
considering it as this range. IVIoreover, a high-speed style is easy to be obtained. 
[0170] 

[0171] About maintenance of a rod 10, and formation of a gas passage, you may adopt the composition and 

other composition which are shown in drawing 1 in a working example 1. 

[0172] 

[0173] ****** [ slot / two or more / there ****** one spiral slot 60, as shown in drawing 9 (a), but ] as shown in 
drawing 10 . Moreover, when forming two or more spiral slots, you may make it cross. When it is made to 
cross, the material gas distributed more uniformly is obtained. 
[0174] 

[0175] It is not limited to in particular the size and form of the spiral slot 60, but the size and form shown in 

drawing 9 (c) are raised as an example. 

[0176] 

[0177] In addition, in this example, the gas passage is cooled with cooling water 18 as shown in drawing 8 . 
[0178] 

[0179] Moreover, in this example, the extended part 69 is formed independently in the entrance this side of 
the distributed part 22. This extended part 69 is a portion for preventing stagnation of the described material 
gas in a working example 3. Of course, it is good also as composition unified as it is not necessary to form 
the extended part 69 independently and was shown in drawing 6 . 
[0180] 

[0181] As an extended angle theta in the extended part 69, 5 to 10 degrees is desirable. When theta is this 
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within the limits, material gas can be supplied to a distributed part, without breaking a revolution style. 
Moreover, when theta is this within the limits, the fluid resistance by expansion serves as the minimum, and 
existence of DEDDO serves as the minimum, and existence of the whiripool by existence of the Dead Zone 
can be recognized the minimum. In addition, as theta, 6 to 7 times is more desirable. In addition, in the case 
of the working example shown in drawing 6 , the range of desirable theta is the same. 
[0182] 

[0183] (Working example 6) Supply of materials solution and carrier gas was performed on the conditions 

which come to rank second using the equipment shown in drawing 8 , and the homogeneity in material gas 

was investigated. 

[0184] 

[0185] 

The amount of materials solution dropping: Sr(DPM) 2 0.04 cc/min Bi(C6H5)3 0.08 cc/min Ta(OC2H5)5 0.08 
cc/min THF 0.2 cc/min Carrier gas: Nitrogen gas 10 - 350 m/s [0186] = 

[0187] The equipment shown in drawing 8 as evaporation equipment was used. However, the rod with which 

the spiral slot is not fomried as a rod in the rod shown in drawing 9 was used. 

[0188] 

[0189] While supplying materials solution from the material provisioning hole 6, various change of the speed 
was carried out for carrier gas. In addition, supplied Bi(C6H5)3 to Sr(DPM) 2 and Slot 67b, Ta(OC2H5)5 
were supplied to Slot 67c, and THF was supplied to 67d of slots from the material provisioning hole in Slot 
67a, respectively. 
[0190] 

[0191] Heating in an evaporation part was not performed but the diameter of a particle of the materials 
solution in the material gas which extracted and extracted material gas in the gas outlet 7 was measured. 
[0192] 

[0193] The result is shown in drawing 1 1 as a relative value (the case where the equipment concerning the 
conventional example shown in drawing 12 (a) is used is set to 1). By making the flow velocity into 50 or 
more m/s, a dispersed particle diameter becomes small and a dispersed particle diameter becomes still 
smaller by considering it as 100 or more m/s so that drawing 1 1 may show. However, a dispersed particle 
diameter is saturated also as 200 or more m/s. Therefore, 100 - 200 m/s is a more desirable range. 
[0194] 

[0195] (Working example 7) In this example, the rod which formed the spiral slot as a rod was used. 

[0196] Other points presupposed that it is the same as that of a working example 6. 

[0197] 

[0198] The concentration of the materials solution supplied to the slot in the extension of a slot in the 
working example 6 was deep, namely, -- that is, Sr(DPM) 2 had [ Bi(C6H5)3 ] the concentration of the others 
[5 / Ta(OC2H5) ] in the extension of Slot 67c high in the extension of Slot 67a at the extension of Slot 67b 
respectively. 
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[0199] 

[0200] However, in every portion, eacfi organic metal materials of the mixed material gas obtained in the end 

of a spiral slot in this example were uniform. 

[0201] 

[0202] 

[0203] 

[Effect of the Invention] According to this invention, a **** ball etc. cannot be raised and the vaporizer for 
MOCVD in which the stable material provisioning to a reaction part is possible can be offered possible 
[ long-term use ]. 
[0204] 

[0205] According to this invention, the evaporation gas by which uniform distribution of the organic metal 
material was carried out can be obtained. 



[Translation done.] 
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